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(54) IMAGE READER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To stably obtain a read 
image with high image quality by allowing a D/A 
converter setting a conversion use reference signal 
(conversion parameter) to adjust the setting value at a 
maximum dynamic range in the case of digitizing an 
image signal from an image sensor so as to enhance 
digital conversion accuracy and accuracy of various level 
correction of the image signal conducted at the same 
time with this adjustment. 

SOLUTION: A setting value outputted from a D/A 
converter 51 is used for offset and gain adjustment for 
an analog signal processing circuit 40 processing an 
image signal and for reference signal adjustment of an 
A/D convert 41. The D/A converter 51 to which a fed 
back digital output from the A/D converter 41 is 
inputted as a DI outputs setting values from A01-A05 on 
the basis of reference voltages Vreft, Vrefb that can be 
adjusted externally. The reference voltages Vreft, Vrefb 
are set again on the basis of a maximum value and a 

minimum value of the output of the A/D converter 41 obtained by correcting various levels by 
using the reference voltages Vreft, Vrefb for the initial values to adjust the setting values at the 
maximum dynamic range. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]An image sensor. 

A picture signal processing means to process and change an analog picture signal outputted 

from this image sensor based on parameter value set as variable. 

A control means which controls operation of this picture signal processing means. 

It is the image reader provided with the above, and said control means adjusts parameter value 

which a dynamic range equips with a controllable D/A converter and to which it is set by this 

D/A converter in said picture signal processing means. 

[Claim 2]While said picture signal processing means has an A/D converter which carries out the 
A/D conversion of the analog picture signal outputted from said image sensor based on a 
reference signal value set as variable, The image reader according to claim 1, wherein a preset 
value of a reference signal in this A/D converter is adjusted by said D/A converter. 
[Claim 3]While said picture signal processing means has an analog signal processing circuit which 
processes an analog picture signal outputted from said image sensor based on a processing 
parameter set as variable, The image reader according to claim 1 or 2, wherein a preset value of 
a processing parameter in this analog signal processing circuit is adjusted by said D/A converter. 

[Claim 4]An image reader given in two to either of claims 1 thru/or 3, wherein a dynamic range is 
controlled based on a digital output to which said D/A converter is outputted from said A/D 
converter. 

[Claim 5]The image reader according to any one of claims 1 to 4 performing control of a dynamic 
range of said D/A converter by adjusting a preset value of a reference signal used for D/A 
conversion. 

[Claim 6]The image reader according to any one of claims 2 to 5, wherein said D/A converter 
performs gray balance amendment of a picture signal by adjusting a preset value of a reference 
signal in said A/D converter based on the output. 

[Claim 7]The image reader according to any one of claims 3 to 6, wherein said D/A converter 
performs black level correction of a picture signal, and/or white level amendment by adjusting a 
preset value of a processing parameter in said analog signal processing circuit based on the 
output. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]In this invention, the level of the reference signal used for the analog 
processing of the picture signal output from a line image sensor and A/D conversion processing 
is adjusted more to details about the image reader which reads a manuscript by the scan of a 
line image sensor according to a sensor output. 

Therefore, it is related with the image reader which raised the accuracy of the picture signal 
output after processing. 

[0002] 

[Description of the Prior Art]It is ************ about amendment of the shading compensation 
etc. which amend the luminous energy distribution of a light source, and the sensitivity 
distribution of CCD to the picture signal which performed the image input with the line image 
sensor (CCD) of the image reader, and was read in the former by CCD in a copying machine, a 
scanner, etc. Since these processings are usually performed in the stage which digitized after 
carrying out the A/D conversion of the analog output from CCD in the case of a digital machine, 
the fall of resolution is not avoided for a quantization error. Also when carrying out an A/D 
conversion, taking offset used as the factor which lowers resolution, and changing a profit into 
the optimal possible state and carrying out an A/D conversion, it is necessary to remove the 
influence of the ground of a manuscript and to make a picture output with the digital value of a 
high resolution (high gradation), in order to cope with such a thing. 

[0003]one conventional example proposed as art to which the picture which should remove and 
read the influence of the ground of a manuscript is made to output with the digital value of a 
high resolution is because the reference voltage of an A/D converter is changed. When this 
changes fixed voltage and a programmed voltage for the reference voltage of an A/D converter 
with a switch and it reads only one manuscript, A switch chooses fixed voltage, and when reading 
the manuscript conveyed one by one by an automatic draft feeder in a read position, a switch 
chooses the variable voltage set up by analog circuitry composition, is changed according to a 
generating picture, and enables it to adjust image concentration automatically properly. 
[0004]One example which will be accepted is what performs an automatic setup of the reference 
signal for A/D conversions by a different method from the above conventionally, The peak hold 
circuit which detects the peak value of the output from an A/D converter is provided, the 
reference signal for A/D conversions is controlled and the high-resolution digital output of the 
picture which should be read is secured so that the peak value detected by this circuit may 
serve as a full scale of an A/D conversion. Therefore, in this example, after processing the digital 
output from an A/D converter by a digital circuit system, the D/A converter was provided in the 
final stage, it changed into the analog value, and this is inputted into the A/D converter as a 
reference signal for A/D conversions. Operation of the A/D converter at the time of adjusting 
the reference signal of the A/D converter performed to this appearance and a D/A converter is 
explained more below at details. 

[0005] Drawing 8 is a figure showing the outline composition of an A/D converter. A/D converter 
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41 like a graphic display The one analog input terminal Vin, The digital output terminals BITO- 

BIT7 for two or more minutes (for example, 8 bits), It has terminal Vref 4 * for maximums (the 

power supply voltage VCC is taken as the maximum), and terminal Vref" for minimums (ground 
voltage VSS is usually taken) as the clock terminal CLK which determines the timing of an A/D 
conversion, and a terminal which determines the reference voltage of the upper and lower sides 
for A/D conversions. Total of the digital output from A/D converter 41 : sigmaBITi, If it is 

decided by Vin, Vref 4 ", and Vref" and a full scale of a digital output is set to FS, it will be 
sigmaBITi=FSx(Vin-Vrer)/(Vref f -Vrer).... (1) 

If it carries out, and it is expressed and Vref" is made into a ground with resolution (i= 8) of 8 
bits, since it will be Vref" =0 and FS=255, the above-mentioned formula (1) is 
sigmaBITi=255xVin/Vref 4 \ ... (2) 

It becomes. That is, total of a digital output is determined by the ratio of Vin an d Vref 4 ". 
reference voltage — upper limit — the digital output by Vin in that case if setting out of the 

pressure value of Vref 4 " is lower than Vin — a full scale — 255 will be outputted, but to Vin, if 

too high, gradation will be made useless. Therefore, as for the value of Vref 4 ", it is desirable to 
set up become equal to the maximum which Vin can take. In order to set this up automatically, 

the analog value according to a peak value is set up as Vref 4 " by performing the peak hold of the 
digital output of A/D converter 41, and inputting the held peak value into a D/A converter. 
[0006] Drawing 9 is a figure showing the outline composition of a D/A converter. The input 
terminal Vreft in which D/A converter 51 leads to the power supply VCC like a graphic display, 
everything but the input terminal Vrefb connected with grand VSS — serial-data input terminal 
DI, the shift clock input terminal CLK, LD input terminal, and two or more minutes — for 
example, the analog output terminals A01-A08 of ** are formed by eight channels. Since part 
precision, temporality, environment, etc. may become a factor and dispersion may arise, the 
voltage VCC of constant value has been built over the terminal Vreft for maximums. 
It is usually made into VCC=5(V). 

The serial data whose data length is 12 bits are inputted into serial-data input terminal DI. As for 
8 bits of low ranks of serial data, top 4 bits becomes address selections by the object for level 
setting of output voltage. The input signal from DI input terminal is inputted into 12 bit shift 
registers in the standup of the shift clock inputted from the shift clock input terminal CLK. If a 
High level is inputted into LD input terminal, the value of the data currently held at 12 bit-shift 
REJITA will be set in the register for an output. In the circuitry of this conventional example, by 
5(V), supposing Vrefb is 0(V) in GND, Vref in the above-mentioned formula (2) will serve as 5(V) 
s, and as for Vin, Vreft which takes the fixed pressure value is digitized at a rate over 5(V)s. 
Therefore, the voltage per data 1 step becomes 5(mV) / 255 (mV), i.e., about 20. 
[0007] 

[Problem(s) to be Solved by the Invention] However, in adjustment of the above-mentioned 
reference voltage of an A/D converter, like the first example, when reference voltage is set up 
by the system of analog circuitry composition, a system is in instability, and it is **. For example, 
when the noise which has especially a constant period on a pulse when a noise mixes in a power 
supply mixes, a noise depressing effect with an amplifier will decrease remarkably, and a noise 
will mix also in an output. Since a peak hold or sample hold has determined the reference voltage 
level for A/D converters in the unstable state where ** which a noise will mix also according to 
ambient conditions, and such a noise can mix, it becomes a thing in which the stability of the 
whole system is also spoiled. Since the level fluctuation by temperature may arise, image 
deterioration will arise gradually over a long time. If the accuracy of amendment was also 
required and the reference signal Vref of the D/A converter was fixed to constant value (5(V)) in 
the second example when high definition was required, It becomes impossible for the dynamic 
range of a D/A converter to be insufficient, it cannot adjust to the value of a request of the 
reference voltage set as an A/D converter, and cannot meet the high-definition demand enough. 
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[0008]This invention was made in view of the problem of the above conventional technologies, 
and the purpose, When digitizing the analog picture signal from an image sensor, the D/A 
converter which sets up the reference signal (processing and conversion parameter) used for 
processing and conversion of a picture signal is made to adjust a preset value with the greatest 
dynamic range, It is in providing the reader which makes it possible to obtain a high-definition 
read picture by being stabilized by raising the accuracy of various level adjusting of a picture 
signal performed by raising the accuracy of the digital conversion of a picture signal, and 
adjusting processing and a conversion parameter simultaneously. 
[0009] 

[Means for Solving the Problem]A picture signal processing means by which an invention of claim 
1 processes and changes an analog picture signal with which it is outputted from an image 
sensor and this image sensor based on parameter value set as variable, In an image reader which 
it has, a control means which controls operation of this picture signal processing means said 
control means, A dynamic range is provided with a controllable D/A converter, and constitutes 
an image reader adjusting parameter value set up by this D/A converter in said picture signal 
processing means. 

[0010]In the image reader according to claim 1, an invention of claim 2 said picture signal 
processing means, While having an A/D converter which carries out the A/D conversion of the 
analog picture signal outputted from said image sensor based on a reference signal value set as 
variable, A preset value of a reference signal in this A/D converter is adjusted by said D/A 
converter. 

[001 1]In the image reader according to claim 1 or 2, an invention of claim 3 said picture signal 
processing means. While having an analog signal processing circuit which processes an analog 
picture signal outputted from said image sensor based on a processing parameter set as variable, 
A preset value of a processing parameter in this analog signal processing circuit is adjusted by 
said D/A converter. 

[0012]As for an invention of claim 4, in the image reader according to any one of claims 1 to 3, a 
dynamic range is controlled based on a digital output to which said D/A converter is outputted 
from said A/D converter. 

[0013]An invention of claim 5 performs control of a dynamic range of said D/A converter by 
adjusting a preset value of a reference signal used for D/A conversion in the image reader 
according to any one of claims 1 to 4. 

[0014]In the image reader according to any one of claims 2 to 5, an invention of claim 6 performs 
gray balance amendment of a picture signal, when said D/A converter adjusts a preset value of a 
reference signal in said A/D converter based on the output. 

[0015]In the image reader according to any one of claims 3 to 6, an invention of claim 7 said D/A 
converter, By adjusting a preset value of a processing parameter in said analog signal processing 
circuit based on the output, black level correction of a picture signal and/or white level 
amendment are performed. 
[0016] 

[Embodiment of the Invention]It explains based on the example of the following shown with the 
drawing which attaches this invention. Drawing 1 is a figure showing the outline of the 
composition of the color copy reader which applied this invention. First, the entire configuration 
of this device is explained with reference to drawing 1 . The contact glass 1 with which a device 
lays the manuscript 14, and the halogen lamp 2 for manuscript exposure, The 1st carriage 6 in 
which the 1st reflective mirror 3 was laid, and the 2nd carriage 7 in which the 2nd reflective 
mirror 4 and the 3rd reflective mirror 5 were laid, Three-line type color CCD series 9 which 
carries out photoelectric conversion of the picture in which image formation is carried out by the 
lens unit 8, It comprises the sensor board board 10, the CCD signal treating substrate 12 which 
performs various kinds of processings to a picture signal, the connecting cable 1 1, the white 
reference board 15 for amending various kinds of distortion by a reading light study system etc., 
and the scanner body 13 that equips these. At the time of reading operation, with a stepping 
motor (not shown), it is moved in the direction of arrow A in a figure, and the 1 st carriage 6 and 
the 2nd carriage 7 carry out vertical scanning of the manuscript surface on the contact glass 1 , 
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and read the whole manuscript surface. 

[001 7] Drawing 2 is a figure showing the acceptance surface of three-line type color CCD series 
9. Reduced type CCD which coated the filter of each color of the decomposed colors R (red), G 
(green), and B (blue) as each line image sensor by the type which was able to be located in a 
line. As for R-CCD16, G-CCD17, and B-CCD18, the dot position of the scanning direction is the 
same the arrangement which shifted to the vertical scanning direction A the constant interval 
every. Therefore, since each color outputs have delay in the vertical scanning direction A, the 
amendment using a line memory is needed. Drawing 3 is a block diagram showing the circuitry of 
three-line type color CCD series 9. It has a register of two rows which R-CCD16, G-CCD17, and 
B-CCD18 divide the picture signal detected by the even number (EVEN) pixel and odd number 
(ODD) pixel in each light sensing portion, and holds each signal. The picture signal VRE, VRO, 
VGE, VGO, VBE, and VBO are independently outputted by driving a register synchronizing with 
(that is, on the whole, it has CCD registers 1-6) and a drive pulse. 

[0018] Drawing 4 is a time chart which shows the correlation of the timing of various kinds of 
signals for driving CCD. The shift signal SH for transporting to a CCD register from a light 
sensing portion, and the transfer clock phi 1 for carrying out charge transfer of the inside of a 
CCD register and phi 2, A drive pulse generally comprises phiCLP for clamping pulse phiRS for 
resetting the output buffer in CCD, and the electric black level immediately after reset. 
Receiving light is continued during the period when a light sensing portion is from the shift signal 
SH to the following shift signal SH. This time is called storage time. The transfer clock phi 1 and 
phi 2 are the frequency which can transmit all the pixels of CCD in this storage time, and it 
becomes conditions that a transfer clock does not move during active period length in the shift 
signal SH. Vo shown in drawing 4 is a generating picture. Drawing 5 is a block diagram showing 
more in details the image processing circuit which it has in the signal processing substrate 12 in 
the color copy reader of drawing 1 . The signal processing substrate 12 is equipped with the 
analog signal processing circuit 40, the A/D conversion circuit 41, the shading correction circuit 
42, the correction circuit 43 between lines, the control circuit 44, and the oscillator 45. 
[001 9]Operation of an image processing circuit is mainly explained with reference to drawing 5 . 
First, it is irradiated with a manuscript by the halogen lamp 2, and reduction image formation of 
the catoptric light from the manuscript 14 is carried out on three-line type color CCD line 
sensor 9 through the lens unit 8 through the 1st carriage 6 and the 2nd carriage 7, and it is read 
for every line. On the sensor board board 10 which receives the read picture signal, a picture 
signal is outputted to the CCD signal treating substrate 12 from three-line type color CCD line 
sensor 9 synchronizing with the drive pulse SH. This analog picture signal is inputted into the 
analog signal processing circuit 40 of the CCD signal treating substrate 12. By sampling a picture 
signal by a sample pulse, respectively, and holding it by a sample hold circuit (not shown), in the 
analog signal processing circuit 40, A picture signal is made into the continuous analog signal, the 
level of the dark output of CCD is detected in a black level correction circuit (not shown), the 
variation in a signal is amended on the basis of a black level, and the picture signal after 
amendment is outputted. In order that a picture signal may amend the real light volume decided 
by relation between CCD sensitivity and manuscript surface illumination, AGC (Auto Gain 
Control) is made. 

[0020]The analog signal outputted from the analog signal processing circuit 40 is changed into a 
digital signal by the A/D conversion circuit 41. It is carried out by digital processing after the 
shading correction circuit 42 of the next step, and here, Based on the picture signal which read 
the catoptric light of the white reference board 15 irradiated by the halogen lamp 2 with three- 
line type color CCD line sensor 9, the luminous-intensity-distribution nonuniformity of the 
variation in the sensitivity of CCD or illuminating system is amended so that the level of 
predetermined concentration may be obtained. In the correction circuit 43 between lines, a gap 
of each line is amended using the memory for amendment between lines, and the delay produced 
between R [ of a vertical scanning direction ], G, and B each line writing with 3line type as 
explained with reference to drawing 2 is outputted as a picture signal read in the same position. 
In the control circuit 44, the control signal which controls operation of each above-mentioned 
processing circuit 40, i.e., an analog signal processing circuit, the A/D conversion circuit 41, the 
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shading correction circuit 42, and the correction circuit 43 between lines is generated, in addition 
— being based on the clock from the oscillator 45 in that case — a system — the whole 
operation and the timing of a signal are adjusted. 

[0021 ]In the CCD signal treating substrate 12, from three-line type color CCD line sensor 9 to 
R. G and B — about each the two analog picture signals (ODD, EVEN) VRE, VRO, VGE, VGO, 
VBE, and VBO in the analog processing circuit 40, [ amend and ] It is necessary to change into a 
digital value by A/D converter 41 of the next step, it is necessary to perform initial setting so 
that reading operation of the scanner part which actually reads a manuscript can be performed, 
and control for it is performed. In this case, by A/D converter 41, gray balance amendment (Vref 
adjustment) is performed for ODD/EVEN difference amendment, black level correction (DC 
offset amendment), and white level amendment (gain control) in the analog signal processing 
circuit 40. In this invention, these amendments are performed based on the digital output value 
of A/D converter 41, and it is controlled by the analog value outputted from the D/A converter 
which considers this digital value as an input. He is trying to adjust the reference voltage in a 
D/A converter to the greatest dynamic range by feeding back the digital output of A/D 
converter 41. Feedback of the digital output value in this control is performed when CPU (not 
shown) of the control circuit 44 reads the data currently held with the digital value detection 
register of the shading correction circuit 42. The input to a D/A converter is performed via the 
control circuit 44 in the form of 12 bits (8 bits of data) serial data. 

[0022]Next, the initialization action in each processing circuit by the composition of a control 
system and the control system which consist of the analog signal processing circuit 40 and A/D 
converter 41 which are controlled by a D/A converter and the D/A converter is explained in 
detail. Drawing 6 is a block diagram showing the composition of this control system. A control 
system consists of D/A converter 51 into which control data is inputted with a digital value, A/D 
converter 41 by which the analog output from D/A converter 51 is set up, and an output is 
controlled with the set-up value, and the analog signal processing circuit 40. Serial-data input 
terminal DI, the shift clock input terminal CLK, LD input terminal, and the analog output terminals 
A01-A08 for eight channels other than the input terminals Vreft and Vrefb of reference voltage 
with which D/A converter 51 can adjust voltage from the exterior are provided. The serial data 
whose data length is 12 bits are inputted into serial-data input terminal DI. As for 8 bits of low 
ranks of serial data, top 4 bits becomes address selections by the object for level setting of 
output voltage. The input signal from DI input terminal is inputted into 12 bit shift registers in the 
standup of the shift clock inputted from the shift clock input terminal CLK. If a High level is 
inputted into LD input terminal, the value of the data currently held at 12 bit-shift REJITA will be 
set in the register for an output. The output voltage Vout of D/A converter 51 will change by the 
reference voltage Vreft and Vrefb which can be adjusted from input data: <DATA> and the 
outside, and the relation becomes like the following formulas. 

Vout=Vrefb+(Vreft-Vrefb) x<DATA>/255 [0023] Drawing 7 shows the flow chart of the 
initialization action of each processing circuit performed by the above-mentioned control 
system. With reference to drawing 7 , an initialization action is explained below. It writes in 
addition by parenthesis writing into an explanatory note for reference of the step number of 
drawing 7 . At the time of the start of initial setting, an initial value is set as the reference voltage 
Vreft and Vrefb of D/A converter 51 (S1). Here, it is considered as Vreft=5(V) and Vrefb=0(V). 
When taking the composition of drawing 6, this reference voltage is made possible by setting out 
by setting <DATA> =0 as the channel of the analog output terminal A06 at the channel of 
<DATA>=255 and A07. The voltage per step at this time becomes (5-0) / 255(V), and is set to 
about 20 (mV). 

[0024]By adjusting the output from the output terminals A02 and A03, and setting that value as 
the analog signal processing circuit 40 on this condition, Black level correction (DC offset 
amendment) is performed (S2), the output from the output terminals A04 and AOS is adjusted, 
and white level amendment (gain control) is performed with the value (S3). Gray balance 
amendment (Vref adjustment) is performed by adjusting the output from the output terminal A01 , 

and setting the value as Vref* of A/D converter 41. Next, the maximum obtained as a procedure 
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adjusted to the greatest dynamic range by A01-A05 which were set up with the input value 
<DATA>, The minimum is calculated, the value exceeding a little maximum is set as the output 
terminal A06 (Vreft), and a value somewhat smaller than the minimum is reset to the output 
terminal A07 (Vrefb) (S5). The maximum of <DATA> concerning setting out to A01-A05 here, for 
example 200 (about 3.92 (V)s), When the minimum is 100 (about 1.96 (V)s), Vreft=4.0(V) of the 
output terminal A06 is set up become Vrefb=1.9(V) of the output terminal A07. According to this 
setting out, the voltage per step becomes (4-1.9) / 255(V), and is set to about 8 (mV), a dynamic 
range spreads and the higher-precision amendment of it is attained. 

[0025]Repeat Step S2 which is in this state and was performed previously - S4, namely, adjust 
the output from the output terminals A02 and A03, and black level correction (DC offset 
amendment) is performed (S7), The output from the output terminals A04 and AOS is adjusted, 
white level amendment (gain control) is performed (S8), the output from the output terminal A01 
is adjusted, and gray balance amendment (Vref adjustment) is performed (S9). Thus, by assigning 
a D/A converter for every amendment, by the adjusting operation which could open the dynamic 
range further and was stabilized, high-precision amendment is attained and a high-definition read 
image can be obtained. Also in a natural monochrome case, it is applicable although explanation 
of this example explained by the case where three-line type color CCD series is used. 
[0026] 

[Effect of the Invention](1) When the picture signal from an image sensor is digitized according 
to this invention, the processing parameter (DC offset.) in the analog picture signal processing 
means formed in the preceding paragraph of the reference signal (conversion parameter) in an 
A/D converter, and the A/D converter By having controlled the dynamic range of the D/A 
converter which sets up a gain, and having made it possible to adjust a preset value with the 
greatest dynamic range, The accuracy of digital conversion and the accuracy of various level 
adjusting of a picture signal simultaneously performed by this adjustment are raised, and a high- 
definition read picture can be obtained by being stabilized. 

[0027](2) . Based on the digital output which is outputted from an A/D converter in addition to 
the effect of the above (1), control the dynamic range of a D/A converter. That is, by feeding 
back the A/D conversion result of a picture signal and controlling the dynamic range of a D/A 
converter, Optimal range comprehension is performed automatically, the accuracy of digital 
conversion and the accuracy of various level adjusting of a picture signal simultaneously 
performed by this adjustment are raised further, and a high-definition read picture can be 
obtained by being stabilized. When materializing control of the dynamic range of a D/A converter, 
an easy means can realize by adjusting the preset value of the reference signal (reference signal) 
used for D/A conversion according to the digital output after the A/D conversion of the picture 
signal in an A/D converter. 

[0028](3) In [ in addition to the effect of the above (1) and (2) ] a D/A converter, Further the 
reference signal (reference signal) used for D/A conversion by setting up and inputting the digital 
output after the A/D conversion of a picture signal as a variable value, It is possible to output 
the conversion parameter or processing parameter used for each output channel after analogue 
conversion as a preset value in an A/D converter and an analog signal processing circuit, 
respectively, So that gray balance amendment of a picture signal may be performed in an A/D 
converter, Since amendment of such a picture signal can make it simultaneous when it is made 
to perform black level correction of a picture signal, and/or white level amendment in an analog 
signal processing circuit and the picture signal from an image sensor is digitized, a high-definition 
read picture can be obtained by being stabilized. 



[Translation done.] 
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3. In the drawings, any words are not translated. 



TECHNICAL FIELD 

[Field of the Invention]In this invention, the level of the reference signal used for the analog 
processing of the picture signal output from a line image sensor and A/D conversion processing 
is adjusted more to details about the image reader which reads a manuscript by the scan of a 
line image sensor according to a sensor output. 

Therefore, it is related with the image reader which raised the accuracy of the picture signal 
output after processing. 
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3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art]It is ************ about amendment of the shading compensation 
etc. which amend the luminous energy distribution of a light source, and the sensitivity 
distribution of CCD to the picture signal which performed the image input with the line image 
sensor (CCD) of the image reader, and was read in the former by CCD in a copying machine, a 
scanner, etc. Since these processings are usually performed in the stage which digitized after 
carrying out the A/D conversion of the analog output from CCD in the case of a digital machine, 
the fall of resolution is not avoided for a quantization error. Also when carrying out an A/D 
conversion, taking offset used as the factor which lowers resolution, and changing a profit into 
the optimal possible state and carrying out an A/D conversion, it is necessary to remove the 
influence of the ground of a manuscript and to make a picture output with the digital value of a 
high resolution (high gradation), in order to cope with such a thing. 

[0003]one conventional example proposed as art to which the picture which should remove and 
read the influence of the ground of a manuscript is made to output with the digital value of a 
high resolution is because the reference voltage of an A/D converter is changed. When this 
changes fixed voltage and a programmed voltage for the reference voltage of an A/D converter 
with a switch and it reads only one manuscript, A switch chooses fixed voltage, and when reading 
the manuscript conveyed one by one by an automatic draft feeder in a read position, a switch 
chooses the variable voltage set up by analog circuitry composition, is changed according to a 
generating picture, and enables it to adjust image concentration automatically properly. 
[0004]One example which will be accepted is what performs an automatic setup of the reference 
signal for A/D conversions by a different method from the above conventionally, The peak hold 
circuit which detects the peak value of the output from an A/D converter is provided, the 
reference signal for A/D conversions is controlled and the high-resolution digital output of the 
picture which should be read is secured so that the peak value detected by this circuit may 
serve as a full scale of an A/D conversion. Therefore, in this example, after processing the digital 
output from an A/D converter by a digital circuit system, the D/A converter was provided in the 
final stage, it changed into the analog value, and this is inputted into the A/D converter as a 
reference signal for A/D conversions. Operation of the A/D converter at the time of adjusting 
the reference signal of the A/D converter performed to this appearance and a D/A converter is 
explained more below at details. 

[0005] Drawing 8 is a figure showing the outline composition of an A/D converter. A/D converter 
41 like a graphic display The one analog input terminal Vin, The digital output terminals BITO- 

BIT7 for two or more minutes (for example, 8 bits), It has terminal Vref* for maximums (the 

power supply voltage VCC is taken as the maximum), and terminal Vref" for minimums (ground 
voltage VSS is usually taken) as the clock terminal CLK which determines the timing of an A/D 
conversion, and a terminal which determines the reference voltage of the upper and lower sides 
for A/D conversions. Total of the digital output from A/D converter 41 : sigmaBITi, If it is 

decided by Vin, Vref*", and Vref" and a full scale of a digital output is set to FS, it will be 

sigmaBITi=FSx(Vin-Vrer)/(Vref^-Vrer).... (1 ) 

If it carries out, and it is expressed and Vref is made into a ground with resolution (i= 8) of 8 
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bits, since it will be Vref" =0 and FS=255, the above-mentioned formula (1) is 
sigmaBITi=255xVin/Vref*.... (2) 

It becomes. That is, total of a digital output is determined by the ratio of Vin and Vref*. 
reference voltage — upper limit — the digital output by Vin in that case if setting out of the 

pressure value of Vref* is lower than Vin — a full scale — 255 will be outputted, but to Vin, if 

too high, gradation will be made useless. Therefore, as for the value of Vref 4 ", it is desirable to 
set up become equal to the maximum which Vin can take. In order to set this up automatically, 

the analog value according to a peak value is set up as Vref*" by performing the peak hold of the 
digital output of A/D converter 41, and inputting the held peak value into a D/A converter. 
[0006] Drawing 9 is a figure showing the outline composition of a D/A converter. The input 
terminal Vreft in which D/A converter 51 leads to the power supply VCC like a graphic display, 
everything but the input terminal Vrefb connected with grand VSS — serial-data input terminal 
DI, the shift clock input terminal CLK, LD input terminal, and two or more minutes — for 
example, the analog output terminals A01-A08 of ** are formed by eight channels. Since part 
precision, temporality, environment, etc. may become a factor and dispersion may arise, the 
voltage VCC of constant value has been built over the terminal Vreft for maximums. 
It is usually made into VCC=5(V). 

The serial data whose data length is 12 bits are inputted into serial-data input terminal DI. As for 
8 bits of low ranks of serial data, top 4 bits becomes address selections by the object for level 
setting of output voltage. The input signal from DI input terminal is inputted into 12 bit shift 
registers in the standup of the shift clock inputted from the shift clock input terminal CLK. If a 
High level is inputted into LD input terminal, the value of the data currently held at 12 bit-shift 
REJITA will be set in the register for an output. In the circuitry of this conventional example, by 
5(V), supposing Vrefb is 0(V) in GND, Vref in the above-mentioned formula (2) will serve as 5(V) 
s t and as for Vin, Vreft which takes the fixed pressure value is digitized at a rate over 5(V)s. 
Therefore, the voltage per data 1 step becomes 5(mV) / 255 (mV), i.e., about 20. 
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EFFECT OF THE INVENTION 



[Effect of the Invention](1) When the picture signal from an image sensor is digitized according 
to this invention, the processing parameter (DC offset.) in the analog picture signal processing 
means formed in the preceding paragraph of the reference signal (conversion parameter) in an 
A/D converter, and the A/D converter By having controlled the dynamic range of the D/A 
converter which sets up a gain, and having made it possible to adjust a preset value with the 
greatest dynamic range, The accuracy of digital conversion and the accuracy of various level 
adjusting of a picture signal simultaneously performed by this adjustment are raised, and a high- 
definition read picture can be obtained by being stabilized. 

[0027](2) . Based on the digital output which is outputted from an A/D converter in addition to 
the effect of the above (1), control the dynamic range of a D/A converter. That is, by feeding 
back the A/D conversion result of a picture signal and controlling the dynamic range of a D/A 
converter, Optimal range comprehension is performed automatically, the accuracy of digital 
conversion and the accuracy of various level adjusting of a picture signal simultaneously 
performed by this adjustment are raised further, and a high-definition read picture can be 
obtained by being stabilized. When materializing control of the dynamic range of a D/A converter, 
an easy means can realize by adjusting the preset value of the reference signal (reference signal) 
used for D/A conversion according to the digital output after the A/D conversion of the picture 
signal in an A/D converter. 

[0028](3) In [ in addition to the effect of the above (1) and (2) ] a D/A converter, Further the 
reference signal (reference signal) used for D/A conversion by setting up and inputting the digital 
output after the A/D conversion of a picture signal as a variable value, It is possible to output 
the conversion parameter or processing parameter used for each output channel after analogue 
conversion as a preset value in an A/D converter and an analog signal processing circuit, 
respectively, So that gray balance amendment of a picture signal may be performed in an A/D 
converter, Since amendment of such a picture signal can make it simultaneous when it is made 
to perform black level correction of a picture signal, and/or white level amendment in an analog 
signal processing circuit and the picture signal from an image sensor is digitized, a high-definition 
read picture can be obtained by being stabilized. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention]However, in adjustment of the above-mentioned 
reference voltage of an A/D converter, like the first example, when reference voltage is set up 
by the system of analog circuitry composition, a system is in instability, and it is **. For example, 
when the noise which has especially a constant period on a pulse when a noise mixes in a power 
supply mixes, a noise depressing effect with an amplifier will decrease remarkably, and a noise 
will mix also in an output. Since a peak hold or sample hold has determined the reference voltage 
level for A/D converters in the unstable state where ** which a noise will mix also according to 
ambient conditions, and such a noise can mix, it becomes a thing in which the stability of the 
whole system is also spoiled. Since the level fluctuation by temperature may arise, image 
deterioration will arise gradually over a long time. If the accuracy of amendment was also 
required and the reference signal Vref of the D/A converter was fixed to constant value (5(V)) in 
the second example when high definition was required, It becomes impossible for the dynamic 
range of a D/A converter to be insufficient, it cannot adjust to the value of a request of the 
reference voltage set as an A/D converter, and cannot meet the high-definition demand enough. 

[0008]This invention was made in view of the problem of the above conventional technologies, 
and the purpose, When digitizing the analog picture signal from an image sensor, the D/A 
converter which sets up the reference signal (processing and conversion parameter) used for 
processing and conversion of a picture signal is made to adjust a preset value with the greatest 
dynamic range, It is in providing the reader which makes it possible to obtain a high-definition 
read picture by being stabilized by raising the accuracy of various level adjusting of a picture 
signal performed by raising the accuracy of the digital conversion of a picture signal, and 
adjusting processing and a conversion parameter simultaneously. 
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MEANS 



[Means for Solving the Problem]A picture signal processing means by which an invention of claim 
1 processes and changes an analog picture signal with which it is outputted from an image 
sensor and this image sensor based on parameter value set as variable, In an image reader which 
it has, a control means which controls operation of this picture signal processing means said 
control means, A dynamic range is provided with a controllable D/A converter, and constitutes 
an image reader adjusting parameter value set up by this D/A converter in said picture signal 
processing means. 

[0010]In the image reader according to claim 1, an invention of claim 2 said picture signal 
processing means, While having an A/D converter which carries out the A/D conversion of the 
analog picture signal outputted from said image sensor based on a reference signal value set as 
variable, A preset value of a reference signal in this A/D converter is adjusted by said D/A 
converter. 

[001 1]In the image reader according to claim 1 or 2, an invention of claim 3 said picture signal 
processing means, While having an analog signal processing circuit which processes an analog 
picture signal outputted from said image sensor based on a processing parameter set as variable, 
A preset value of a processing parameter in this analog signal processing circuit is adjusted by 
said D/A converter. 

[0012]As for an invention of claim 4, in the image reader according to any one of claims 1 to 3, a 
dynamic range is controlled based on a digital output to which said D/A converter is outputted 
from said A/D converter. 

[0013]An invention of claim 5 performs control of a dynamic range of said D/A converter by 
adjusting a preset value of a reference signal used for D/A conversion in the image reader 
according to any one of claims 1 to 4. 

[0014]In the image reader according to any one of claims 2 to 5, an invention of claim 6 performs 
gray balance amendment of a picture signal, when said D/A converter adjusts a preset value of a 
reference signal in said A/D converter based on the output. 

[0015]In the image reader according to any one of claims 3 to 6, an invention of claim 7 said D/A 
converter, By adjusting a preset value of a processing parameter in said analog signal processing 
circuit based on the output, black level correction of a picture signal and/or white level 
amendment are performed. 
[0016] 

[Embodiment of the Invention]It explains based on the example of the following shown with the 
drawing which attaches this invention. Drawing 1 is a figure showing the outline of the 
composition of the color copy reader which applied this invention. First, the entire configuration 
of this device is explained with reference to drawing 1 . The contact glass 1 with which a device 
lays the manuscript 14, and the halogen lamp 2 for manuscript exposure, The 1st carriage 6 in 
which the 1st reflective mirror 3 was laid, and the 2nd carriage 7 in which the 2nd reflective 
mirror 4 and the 3rd reflective mirror 5 were laid, Three-line type color CCD series 9 which 
carries out photoelectric conversion of the picture in which image formation is carried out by the 
lens unit 8, It comprises the sensor board board 10, the CCD signal treating substrate 12 which 
performs various kinds of processings to a picture signal, the connecting cable 1 1, the white 
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reference board 15 for amending various kinds of distortion by a reading light study system etc., 
and the scanner body 13 that equips these. At the time of reading operation, with a stepping 
motor (not shown), it is moved in the direction of arrow A in a figure, and the 1st carriage 6 and 
the 2nd carriage 7 carry out vertical scanning of the manuscript surface on the contact glass 1, 
and read the whole manuscript surface. 

[001 7] Drawing 2 is a figure showing the acceptance surface of three-line type color CCD series 
9. Reduced type CCD which coated the filter of each color of the decomposed colors R (red), G 
(green), and B (blue) as each line image sensor by the type which was able to be located in a 
line. As for R-CCD16, G-CCD17, and B-CCD18, the dot position of the scanning direction is the 
same the arrangement which shifted to the vertical scanning direction A the constant interval 
every. Therefore, since each color outputs have delay in the vertical scanning direction A, the 
amendment using a line memory is needed. Drawing 3 is a block diagram showing the circuitry of 
three-line type color CCD series 9. It has a register of two rows which R-CCD16, G-CCD17, and 
B-CCD18 divide the picture signal detected by the even number (EVEN) pixel and odd number 
(ODD) pixel in each light sensing portion, and holds each signal. The picture signal VRE, VRO, 
VGE, VGO, VBE, and VBO are independently outputted by driving a register synchronizing with 
(that is, on the whole, it has CCD registers 1-6) and a drive pulse. 

[0018] Drawing 4 is a time chart which shows the correlation of the timing of various kinds of 
signals for driving CCD. The shift signal SH for transporting to a CCD register from a light 
sensing portion, and the transfer clock phi 1 for carrying out charge transfer of the inside of a 
CCD register and phi 2, A drive pulse generally comprises phiCLP for clamping pulse phiRS for 
resetting the output buffer in CCD, and the electric black level immediately after reset. 
Receiving light is continued during the period when a light sensing portion is from the shift signal 
SH to the following shift signal SH. This time is called storage time. The transfer clock phi 1 and 
phi 2 are the frequency which can transmit all the pixels of CCD in this storage time, and it 
becomes conditions that a transfer clock does not move during active period length in the shift 
signal SH. Vo shown in drawing 4 is a generating picture. Drawing 5 is a block diagram showing 
more in details the image processing circuit which it has in the signal processing substrate 12 in 
the color copy reader of drawing 1 . The signal processing substrate 12 is equipped with the 
analog signal processing circuit 40, the A/D conversion circuit 41, the shading correction circuit 
42, the correction circuit 43 between lines, the control circuit 44, and the oscillator 45. 
[001 9]Operation of an image processing circuit is mainly explained with reference to drawing 5 . 
First, it is irradiated with a manuscript by the halogen lamp 2, and reduction image formation of 
the catoptric light from the manuscript 14 is carried out on three-line type color CCD line 
sensor 9 through the lens unit 8 through the 1st carriage 6 and the 2nd carriage 7, and it is read 
for every line. On the sensor board board 10 which receives the read picture signal, a picture 
signal is outputted to the CCD signal treating substrate 1 2 from three-line type color CCD line 
sensor 9 synchronizing with the drive pulse SH. This analog picture signal is inputted into the 
analog signal processing circuit 40 of the CCD signal treating substrate 1 2. By sampling a picture 
signal by a sample pulse, respectively, and holding it by a sample hold circuit (not shown), in the 
analog signal processing circuit 40, A picture signal is made into the continuous analog signal, the 
level of the dark output of CCD is detected in a black level correction circuit (not shown), the 
variation in a signal is amended on the basis of a black level, and the picture signal after 
amendment is outputted. In order that a picture signal may amend the real light volume decided 
by relation between CCD sensitivity and manuscript surface illumination, AGC (Auto Gain 
Control) is made. 

[0020]The analog signal outputted from the analog signal processing circuit 40 is changed into a 
digital signal by the A/D conversion circuit 41. It is carried out by digital processing after the 
shading correction circuit 42 of the next step, and here, Based on the picture signal which read 
the catoptric light of the white reference board 15 irradiated by the halogen lamp 2 with three- 
line type color CCD line sensor 9, the luminousHntensity-distribution nonuniformity of the 
variation in the sensitivity of CCD or illuminating system is amended so that the level of 
predetermined concentration may be obtained. In the correction circuit 43 between lines, a gap 
of each line is amended using the memory for amendment between lines, and the delay produced 
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between R [ of a vertical scanning direction ], G, and B each line writing with 3line type as 
explained with reference to drawing 2 is outputted as a picture signal read in the same position. 
In the control circuit 44, the control signal which controls operation of each above-mentioned 
processing circuit 40, i.e., an analog signal processing circuit, the A/D conversion circuit 41, the 
shading correction circuit 42, and the correction circuit 43 between lines is generated, in addition 
— being based on the clock from the oscillator 45 in that case — a system — the whole 
operation and the timing of a signal are adjusted. 

[0021]In the CCD signal treating substrate 12, from three-line type color CCD line sensor 9 to 
R. G and B — about each the two analog picture signals (ODD, EVEN) VRE, VRO, VGE, VGO, 
VBE, and VBO in the analog processing circuit 40, [ amend and ] It is necessary to change into a 
digital value by A/D converter 41 of the next step, it is necessary to perform initial setting so 
that reading operation of the scanner part which actually reads a manuscript can be performed, 
and control for it is performed. In this case, by A/D converter 41, gray balance amendment (Vref 
adjustment) is performed for ODD/EVEN difference amendment, black level correction (DC 
offset amendment), and white level amendment (gain control) in the analog signal processing 
circuit 40. In this invention, these amendments are performed based on the digital output value 
of A/D converter 41, and it is controlled by the analog value outputted from the D/A converter 
which considers this digital value as an input. He is trying to adjust the reference voltage in a 
D/A converter to the greatest dynamic range by feeding back the digital output of A/D 
converter 41. Feedback of the digital output value in this control is performed when CPU (not 
shown) of the control circuit 44 reads the data currently held with the digital value detection 
register of the shading correction circuit 42. The input to a D/A converter is performed via the 
control circuit 44 in the form of 1 2 bits (8 bits of data) serial data. 

[0022]Next, the initialization action in each processing circuit by the composition of a control 
system and the control system which consist of the analog signal processing circuit 40 and A/D 
converter 41 which are controlled by a D/A converter and the D/A converter is explained in 
detail. Drawing 6 is a block diagram showing the composition of this control system. A control 
system consists of D/A converter 51 into which control data is inputted with a digital value, A/D 
converter 41 by which the analog output from D/A converter 51 is set up, and an output is 
controlled with the set-up value, and the analog signal processing circuit 40. Serial-data input 
terminal DI, the shift clock input terminal CLK, LD input terminal, and the analog output terminals 
A01-A08 for eight channels other than the input terminals Vreft and Vrefb of reference voltage 
with which D/A converter 51 can adjust voltage from the exterior are provided. The serial data 
whose data length is 12 bits are inputted into serial-data input terminal DI. As for 8 bits of low 
ranks of serial data, top 4 bits becomes address selections by the object for level setting of 
output voltage. The input signal from DI input terminal is inputted into 12 bit shift registers in the 
standup of the shift clock inputted from the shift clock input terminal CLK. If a High level is 
inputted into LD input terminal, the value of the data currently held at 12 bit-shift REJITA will be 
set in the register for an output. The output voltage Vout of D/A converter 51 will change by the 
reference voltage Vreft and Vrefb which can be adjusted from input data: <DATA> and the 
outside, and the relation becomes like the following formulas. 

Vout=Vrefb+(Vreft-Vrefb) x<DATA>/255 [0Q23] Drawing 7 shows the flow chart of the 
initialization action of each processing circuit performed by the above-mentioned control 
system. With reference to drawing 7 , an initialization action is explained below. It writes in 
addition by parenthesis writing into an explanatory note for reference of the step number of 
drawing 7 . At the time of the start of initial setting, an initial value is set as the reference voltage 
Vreft and Vrefb of D/A converter 51 (SO. Here, it is considered as Vreft=5(V) and Vrefb=0(V). 
When taking the composition of drawing 6 , this reference voltage is made possible by setting out 
by setting <DATA> =0 as the channel of the analog output terminal A06 at the channel of 
<DATA>=255 and A07. The voltage per step at this time becomes (5-0) / 255(V), and is set to 
about 20 (mV). 

[0024]By adjusting the output from the output terminals A02 and A03, and setting that value as 
the analog signal processing circuit 40 on this condition, Black level correction (DC offset 
amendment) is performed (S2), the output from the output terminals A04 and A05 is adjusted, 
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and white level amendment (gain control) is performed with the value (S3). Gray balance 
amendment (Vref adjustment) is performed by adjusting the output from the output terminal A01, 

and setting the value as Vref 4 " of A/D converter 41. Next, the maximum obtained as a procedure 
adjusted to the greatest dynamic range by A01-A05 which were set up with the input value 
<DATA>, The minimum is calculated, the value exceeding a little maximum is set as the output 
terminal A06 (Vreft), and a value somewhat smaller than the minimum is reset to the output 
terminal A07 (Vrefb) (S5). The maximum of <DATA> concerning setting out to A01-A05 here, for 
example 200 (about 3.92 (V)s), When the minimum is 100 (about 1.96 (V)s), Vreft=4.0(V) of the 
output terminal A06 is set up become Vrefb=1.9(V) of the output terminal A07. According to this 
setting out, the voltage per step becomes (4-1.9) / 255(V), and is set to about 8 (mV), a dynamic 
range spreads and the higher-precision amendment of it is attained. 

[0025]Repeat Step S2 which is in this state and was performed previously - S4, namely, adjust 
the output from the output terminals A02 and A03, and black level correction (DC offset 
amendment) is performed (S7), The output from the output terminals A04 and A05 is adjusted, 
white level amendment (gain control) is performed (S8), the output from the output terminal A01 
is adjusted, and gray balance amendment (Vref adjustment) is performed (S9). Thus, by assigning 
a D/A converter for every amendment, by the adjusting operation which could open the dynamic 
range further and was stabilized, high-precision amendment is attained and a high-definition read 
image can be obtained. Also in a natural monochrome case, it is applicable although explanation 
of this example explained by the case where three-line type color CCD series is used. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a figure showing the outline of the composition of the color copy reader which 
applied this invention. 

[Drawing 2] It is a figure showing the acceptance surface of three-line type color CCD series 9. 
"Drawing 3] It is a block diagram showing the circuitry of three-line type color CCD series. 
'Drawing 4] It is a time chart which shows the correlation of the timing of various kinds of signals 
for driving CCD. 

[Drawing 5] It is a block diagram showing more in details the image processing circuit which it has 
in the signal processing substrate of the color copy reader of drawing 1 . 

[Drawing 6] It is a block diagram showing the composition of the analog signal processing circuit 
and A/D converter which are controlled by the D/A converter. 

[Drawing 7] The flow chart of the initialization action of each processing circuit performed by the 
control system of drawing 6 is shown. 

[Drawing 8]A reference signal is a figure showing the outline composition of the conventional 
A/D converter in which variable setting out is possible. 

[Drawing 9 ] It is a figure showing the outline composition of the conventional D/A converter used 
for setting out of the reference signal of an A/D converter. 
[Description of Notations] 

9 — 3-line type color CCD series, 10 — Sensor board board, 12 [ — An analog signal processing 
circuit and 41 / — An A/D conversion circuit, 42 / — A shading correction circuit, 43 / — The 
correction circuit between lines, 44 / — A control circuit, 45 / — An oscillator, 51 / — D/A 
conversion circuit (converter). ] — A CCD signal treating substrate, 14 — A manuscript and 15 
— A white reference board, 40 
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